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DETAILED ACTION 
Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC § 101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

3. Claims 23 and 24 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claims 23 and 24 are directed to a computer program 
executable by a computer. A statutory computer program product with descriptive material must 
include a positive recitation of the computer readable medium, on which the computer program 
product is stored or recorded. See MPEP § 2106. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 11-14, 19-22 and 24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shinagawa et al. (USPN 6,018,592, cited on applicant's EDS, hereafter Shinagawa). 

6. Regarding claims 1 1 and 24, Shinagawa discloses multivariate space processing method 
and a computer program executable by a computer, comprising: acquiring a first image and a 
second image (column 7, line 8-36) by projecting three-dimensional data on a predetermined 
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plane (all two-dimensional image capturing devices such as cameras inherently project three- 
dimensional scenes onto an imaging plane); and computing a matching between the first image 
and the second image (column 5, line 63-column 6, line 13). 

7. Regarding claim 19, Shinagawa discloses a multivariate space processing apparatus, 
comprising: a conversion unit which acquires a first image and a second image (column 7, line 8- 
36) by projecting three-dimensional data on a predetermined plane (all two-dimensional image 
capturing devices such as cameras inherently project three-dimensional scenes onto an imaging 
plane); and a matching processor which computes a matching between the first image and the 
second image (column 5, line 63-column 6, line 13). 

8. Regarding claims 12 and 20, Shinagawa discloses that the matching is computed pixel by 
pixel based on correspondence between a critical point detected through a two-dimensional 
search on the first image and a critical point detected through a two-dimensional search on the 
second image (column 6, line 15-column 7, line 19). 

9. Regarding claims 13 and 21, Shinagawa discloses multiresolutionalizing the first image 
and the second image by respectively extracting the critical points; performing a pixel-by-pixel 
matching computation on the first image and the second image at the same multiresolution level 
(column 6, line 15-column 7, line 19); and acquiring a pixel-by-pixel correspondence relation at 
a finer level of resolution while inheriting a result of the pixel-by-pixel matching computation 
from a matching computation at a different multiresolution level (column 10, line 7-50; column 
20, line 19-column 21, line 4). 

10. Regarding claims 14 and 22, Shinagawa discloses generating an intermediate image of 
the first image and the second image (column 6, line 10-13) by performing an interpolation 
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computation based on a result of said matching computation (column 16, line 45-column 17, line 
11; column 23, line 1-49). 

Claim Rejections - 35 USC§103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 1-5, 15-18 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sweatt, HI (USPN 5,986,660, newly cited, hereafter Sweatt) in view of Shinagawa. 

13. Regarding claims 1 and 23, Sweatt discloses a multivariate space processing method and 
a computer program executable by a computer, comprising: degenerating (translating) 
multivariate data (4-dimensional data set 116) into three predetermined variates (3 -dimensional 
perspective data set 1 14; column 3, line 7-20); determining a reference variate (e.g. time) to 
serve as a reference among the three variates (column 3, line 51-67); acquiring a first two- 
dimensional space (image) formed by the remaining two variates (x,y) when the reference variate 
takes a first value (e.g. time tl); acquiring a second two-dimensional space (image) formed by 
the remaining two variates (x,y) when the reference variate takes a second value (e.g. time t2; 
column 2, line 47-67; column 3, line 51-67). Sweat does not disclose computing a matching 
between the first two-dimensional space and the second two-dimensional space. 

14. Shinagawa discloses a multiresolutional critical point filter and image matching using the 
same including computing a matching between a first two-dimensional space and a second two- 
dimensional space (column 5, line 63-column 6, line 4; column 7, line 8-3 1). It would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to compute a 
matching between the first two-dimensional space and the second two-dimensional space as 
taught by Shinagawa in order to perform completely automated morphing, object recognition, 
stereo photogrammetry, volume rendering, and smooth generation of motion images from a 
small number of frames (column 6, line 5-13). 

15. Regarding claim 15, Sweatt discloses a multivariate space processing apparatus, 
comprising: a preprocessing unit which degenerates (translates) multivariate data (4-dimensional 
data set 1 16) into three predetermined variates (3-dimensional perspective data set 1 14; column 
3, line 7-20); a conversion unit which determines a reference variate (e.g. time) from among the 
three variates to serve as a reference (column 3, line 51-67), acquires, as a first image, a two- 
dimensional space formed by the remaining two variates (x,y) when the reference variate takes a 
first value (e.g. time tl), and acquires, as a second image, a two-dimensional space formed by the 
remaining two variates when the reference variate takes a second value (e.g. time t2 column 2, 
line 47-67; column 3, line 51-67); and a matching processor which computes a matching 
between the first image and the second image (see above discussion of claims 1 and 23). 

16. Regarding claims 2 and 16, Shinagawa discloses that the first and second two- 
dimensional spaces are regarded as a first image and a second image, respectively, and the 
matching is computed pixel by pixel based on correspondence between a critical point detected 
through a two-dimensional search on the first image and a critical point detected through a two- 
dimensional search on the second image (column 6, line 15-column 7, line 19). 

17. Regarding claims 3 and 17, Shinagawa discloses multiresolutionalizing the first image 
and the second image by respectively extracting the critical points; performing a pixel-by-pixel 
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matching computation on the first image and the second image at the same multiresolution level 
(column 6, line 15-column 7, line 19); and acquiring a pixel-by-pixel correspondence relation at 
a finer level of resolution while inheriting a result of the pixel-by-pixel matching computation 
from a matching computation at a different multiresolution level (column 10, line 7-50; column 
20, line 19-column 21, line 4). 

18. Regarding claims 4 and 18, Shinagawa discloses generating an intermediate two- 
dimensional space (image) based on the first two-dimensional space (image) and the second two- 
dimensional space (column 6, line 10-13) by performing an interpolation computation based on a 
result of said matching computation (column 16, line 45-column 17, line 11; column 23, line 1- 
49). 

19. Regarding claim 5, Shinagawa discloses displaying the intermediate two-dimensional 
space (column 23, line 41-49). 

Allowable Subject Matter 

20. Claims 6-10 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims . 

21 . The following is a statement of reasons for the indication of allowable subject matter: 
claim 6 recites limitations not found in the prior art of record including comparing a virtual 
intermediate two-dimensional space obtained from the matching computation and an authentic 
intermediate two-dimensional space obtained based on a predetermined value of the multivariate 
data. 

Conclusion 
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22. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. 

• USPN 4,998,286 to Tsujiuchi et al. discloses a correlation operation apparatus for 
multi-dimensional images including means for reducing at least two-dimensional 
components of the multi-dimensional images. 

• USPN 5,275,164 to Maeda et al. discloses a multi-dimensional magnetic resonance 
imaging method and apparatus including resolving multi-dimensional image data 
along at least three-dimensional image axes. 

• USPN 5,671,344 to Stark discloses a process for displaying N dimensional data in an 
N-l dimensional format. 

• USPN 6,192,351 to Persaud discloses fuzzy neural networks including mapping or 
reducing multi-dimensional pattern data into two or three dimensions. 

• USPN 6,442,445 to Bunkofske et al. discloses a user configurable multivariate time 
series reduction tool control method including multi-dimensinal reduction to simplify 
processing. 

• USPN 6,654,047 to Iizaka discloses a method and device for acquiring information 
on a traffic line of persons including compressing multi-dimensional image data into 
a lower-dimensional feature vector using principal component analysis. 

• "Degeneration of complex systems under multifrequent input signal" to Akunova et 
al. discusses the problem of degeneration of multivariable continuous systems. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan J Hesseltine whose telephone number is 703-306-4069. 
The examiner can normally be reached on Monday - Friday, 8:30 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amelia Au can be reached on 703-308-6604. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Ryan J. Hesseltine 
February 19, 2005 




